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(54) POLYOLEFIN COMPOSITIONS HAVING IMPROVED 
MOLD ABILITY 



(71) We, IDEMITSU KOSAN 
KABUSHIKI KAISHA, (IDEMITSU 
KOSAN CO. LTD), a Japanese Body Cor- 
porate, of 1-i 3-chome, Marunouchi, Chiyoda- 
5 ku, Tokyo, Japan, do hereby declare the inven- 
tion, for which we ptzy thai a patent may be 
granted to us, and the method by which it is to 
be performed, to be particularly described in 
and by the following statement; — 

10 This invention rH antes to an inorganic filler- 
incorporated polyolefin composition having an 
unproved moldability. 

Molding materials composed of an inorganic 
filler-incorporated pcriyolefin composition are 

15 known in the art. In such molding materials, 
talc, clay, calcium carbonate, calcium sulfate, 
calcium hydroxide, asbestos and silica are 
generally employed as inorganic fillers. How- 
ever, these molding materials heretofore 

20 employed in the art have a poor moldability 
and therefore their use is limited to the 
preparation of boards, artificial papers and the 
like. 

When such an inorganic filler is incorpora- 

25 ted into a polyolefin composition, the use of a 
large amount of the filler is desirable in order 
to reduce the cost of the molded articles and 
to improve physical properties thereof. As the 
compatibility of the filler with die polyolefin is 

30 poor, however, the fcaeading of the polyolefin 
with the filler and the molding of the kneaded 
mixture tend to become difficult with an 
increase in the amount of the filler. In general, 
if the amount of the filler exceeds 80 parts by 

35 weight per 100 pains by weight of the 
polyolefin, the moldability of the resulting 
kneaded mixture wiU deteriorate considerably 
and if the amount of the filler exceeds 300 
pans by weight per 100 parts by weight of the 

40 polyolefin, the resulting kneaded mixture will 
lose moldability. Accordingly, the development 
of a polyolefin composition which contains a 
large amount of an inorganic filler and which 
has a good moldability has been in great 

45 demand in the art. 

[Price JJp] 



It has now been found that the moldabilitv 
may be improved by incorporating a small 
amount of a specific combination by incor- 
porating a small amount of a specific combina- 
tion of certain higher aliphatic compounds into SO 
admixture of a polyolefin and an inorganic 

Accordingly the present invention provides 
an inorganic filler-Containing, polyolefin com- 
position, which comprises a mixture of 1O0 55 
parts by weight of a polyolefin and 80 to 
400 parts by weight of an inorganic filler, the 
said mixture having incorporated therein, a 
modifier which is a combination of (A) a 
metal salt of a higher fatty acid and (b) at 60 
least one higher C l(t to C 20 aliphatic compound 
which is a higher Q 0 to C.„ paraffin, a higher 
Qo to C^ alcohol, a polyhydric alcohol ester 
of a higher C 10 to Q 0 fatty acid, a higher C, 
to Q G fatty acid amide, a fatty acid ester of 65 
polyethlene glycol or polybutene. When these 
modifier components (A) and (B) are used 
singly, the intended effects cannot be obtained, 
but when they are employed in combination. 
an excellent synergetic effect is attained which 70 
imparts good moldability to a polyolefin com- 
position containing an inorganic filler. 

As the higher fatty acid metal salt utilizable 
as the component (A) in the modifier of this 
invention, there can be mentioned, for 75 
example, calcium salts, zinc salts, lead salts 
and the like metal salts of higher fatty acids 
such as stearic acid, olefinic acids and lauric 
acid. As the higher paraffin utilizable as the 
component (B), there may be exemplified 80 
para fan wax, liquid paraiTin, microcrystalirve 
wax 2nd ethylene oligmers. Examples, of the 
higher alcohol include stearyl alcohol, palmitvi 
alcohol and the like. Examples of the higher 
fatty acid esters with polyhydric alcohols 85 
include an ester of 1,2-dmydroxystearic acid 
with glycerol. Examples of the higher fatty 
acid amide include stearic acid amide, while 
examples of the fatty acid ester of polyethylene 
glycol include polyethylene glycol mono- 90 
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stcarate. As polybutene, one having a molec- 

S*3* cf 1000 ro 2000 < s «*y 

Such additives may be employed in a small 
amount and is generally used in an amount of 
U.:> to 10 parts by weight per 100 parts by 
weight of the total of the resin and inorganic 

In this invention, the components (A) and 
(B) of the modiner interact with each other to 
exhibit an enhanced lubricating effect between 
the polyolefin and the filler, and between the 
polyolefin composition and a metal die during 
tne molding step. 

Examples of the polyolefin utilizable in this 
invention include polyethylene, polypropylene, 
polybutadiene, polyisoprene, ethylene /vinyl 
acetate copolymers, ethylene/propylene co- 
polymers, -styrene/buradiene copolymers, poly- 
ethylene/polybutadiene. blends and the like. 
Homopolymers, copolymers or polymer blends 
can be used in this invention, provided that 
they are composed mainly of polyolefins. 

Inorganic fillers conventionally used for 
plastics can be used in this invention. For 
instance, such fillers include mineral powders 
composed predorninandy of silicates such as 
talc and day; metal salts such as calcium 
carbonate, calcium sulfite, calcium sulfate and 
calcium silicate; and metal oxides such as 
sdica, zinc oxide and quick lime. The 
inorganic filler is employed in an amount of 
80 to 400 parts by weight per 100 parts by 
weight of the polyolefin type resin. 

The composition of this invention may be 
shaped into various forms easy to handle and 
may bz used as blank material for molding 
For instance, all of the foregoing components 
ot the composition may be mixed and kneaded 
by the aid of a conventional kneading means 
such as an inter mixer, a Banbury mixer or 
the like and the resulting kneaded mixture may 
be pulverized by the aid of a crusher to 
prepare the composition in the form of small 
granules. Alternatively, all the components of 
the composition may be fed to an extruder and 
extruded into a rod-like form which is then 
cut into pellets. It is also possible to shape a 
toeaded mixture of all the components into a 
sheet by means or a mixing roll and to cut the 
sheet into pellets by means of an ansular 
pellenzer. c 

The composition thus obtained in the form 
of _ small granules ox pellets exhibits high 
fluidity and moldability when incorporated 
wjth a specific auxiliary component of this 
invention and molten by heating. The com 
position of this invention may easily be molded 
into a sheet, a rod, a pipe or other suitable 
form by means of a conventional molding 
machine such as an extruder and an injection 
molding machine. 



When the composition of this invention is 
sur^ected to injection molding, it exhibits 
moldability comparable to that of conventional 
Polyolefin ^compositions free of aay inorganic 
nller. Although the moldability of such poly- 
olefin composition generally deteriorates by 
incorporating thereinto an inorganic filler, such 
deteriorauon is not observed in the case of the 
compos'uon of this invention. Therefore 
*h££° a 4 mo \ din S™ be performed in 
hortened cycles. When the composition of 
this invention is subjected to extrusion mold- 
ing, since the composition has a good mold- 
ability, tne extrusion output of the composition' 
can greatly be increased even at a low extru- 

mnM??^!?? cah «"^ *e production of 
molded articles Moreover, the molded articles 

S? ?JV td ha \ e a g00d surface coalition 
and excellent mechanical properties 

This invention will now be illustrated in 
more detail by way of Example. 



Example 

amvL,^ 3111011111 ° f a P oI y° leS n and a given 
amount of an inorganic filler were changed 
™ and the mixture was 

o?^r° r Ti mmUtCS - at a «*« temperature 
or DU O. Then, a given amount of a com- 

added , ift jP^"* compound was 
^T^-!°* e mixture and the result- 

ing mixmre was kneaded for 3 minutes. 
The resulting kneaded mixture was molded 
J* b ? of a mixing roll and tne 

s^TiSr peUets by means ° f an 

.The resulting pellets were then molded by 
means of an injection molding machine. In 
this case, a spiral flow length was measured 
to evaluate the moldability. Separately, test 
speciments were prepared from the pellets and 
the tensile elasticity and tensile strength were 
measured to evaluate the mechanical proper- 
ties. Results are shown in Table 1. The injec- 
tuon molding conditions adopted in the above 
procedures were a maximum cylinder temp- 
erature of 230°C, a pressure of 1000 kg/cr£ 
and a metal mold temperature of 45°C. The 
measurement of the spiral flow length was con- 
ducted with a conventional Archimedean spiral 
mold. The tensile elasticity strength were 
measured according to ASTM D — 638. 

The above-mentioned pellets were molded 
into a sheet by means of an extruded having 
a die orifice diameter of 30 mm. The relation 
between the extrusion pressure and the 
extruded amount as well as the surface con- 
dition of the resulting sheet was examined to 
t C ° oIdabiIi ^ R*uta are shown in 
,n~ * Ju n * e cylinder tempera- 

ture ot the extruder was maintained at 200°C 
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WHAT WE CLAIM IS:— 
1. An inorganic filler-containing, polyolefin 
composmon which comprises a mbcture of 
lr aX?™ by u wei g ht of a Polyolefin and 80 
to 400 parts by weight of an inorganic filler, 

, m Sa ^ m!X ^l having in «*P°rated therein 
a modifier which is a combination of (A) a 
metal salt of a higher fatty acid and (B) at 
i east one higher Q„ to Q 0 aliphatic com- 
pound whlch „ a high Cl . to c£ paraffin a 

e It nf ^ ,0 ( , t °K C2 V aJCoh0 > a P^Mric alcohol 
ester of a higher C, to Q„ fatty acid, a higher 

m\ ? ^ atty £cid amiit > a fattv acid ester 
of polyethylene glycol or polybutene. 

L- A composioon as claimed in claim 1 
wherein the polyolefin is polyethylene or 
polypropylene. * } 3 

3. A composition as claimed in claim 1 or 
claim 2 wherein the inorganic filler is talc, 
clay, calcium carbonate, calcium sulfite, cal- 
cium sulfate, calcium silicate or zinc oxide 

4. A composition as claimed in any one of 

tl^Tf^ wbe i dn *" hi 8 her fetry acid 
metal salt is a metal salt of stearic acid 

5. A composition as claimed in claim 4 
wherein the metal salt of stearic acid is cal- 
cium stearate. 

the 6 rt^*™?™ 35 ? aimed m an V one of 
the preceding dams wherein the modifier is 
employed m an amount of from 0J to io 



parrs by weight per 100 parts by weight of the 
total of the polyolefin and inorganic filler 

7. A composition as claimed in any one of 
die preceding claims which is formed into 
granules or pellets. 

8. A moulded article whenever prepared 
from a composition as claimed, in any one of 
the preceding claims. 

9. A composition as claimed ir. claim 1 sub- 
stantially as hereinbefore described with ref- 
erence to any one of the experiments des- 
cribed in the Example. 

10. A modifier for improving the mold- 
ability of an inorganic filler-containing polv- 
olenn composition which comorises (A) \ 
metal salt of a higher C )0 to C, 0 fatty acid, 
and (B) at least one higher C, to C 
aliphatic compound which is a higher C, to 

polyhydric alcohol ester of a higher C to C 
fag ' acid, a higher C, t0 g, £^ 

to&ZjZ&SZ* ~" ° f 

IDEMITSU KOSAN KABUSHIKI 

KAISHA, 
(IDEMITSU KOSAN CO LTD ) 
Per: Boult, Wade & Tcnnant, 
34 Cursitor Street, London EC4A 1PQ 
Chanered Patent Agents. 
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